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Laser structures with 1, 3, and 5 stacked layers of self-assembled InAs quantum wires (QWR) 
in the active region have been grown by molecular beam epitaxy (MBE) on InP(001) 
substrates. Laser diode devices for 1.55 micron emission have been designed and processed. 
The optical properties have been studied by electro and photoluminescence spectroscopy (EL, 
PL). 
Atomic layer MBE (ALMBE) have been used in the growth of the whole structure except for 
the QWR layer. The cladding layers consist of n type (Si doped) and p type (Be doped)  1000 
nm thick InP. A 50 nm thick lattice matched GaInAs (p++) layer is used as a top contact layer. 
The wave guide is formed by a lattice matched (GaInAs)4/(InP)5 short period super lattice 
(SPSL) [1]. The QWR are formed after deposition of ~2.3 monolayers of InAs [2]. According 
to theoretical predictions [3], the QWR have been intentionally grown controlling the size to 
provide enhanced electron and hole confinement. 
Broad area lasers with 40 ? m wide stripes, using Au-Ge-Au and Cr-Au for n and p contacts 
respectively have been fabricated. Fabry-Perot cavities with lengths from 400 to 2000 ? m are 
made with cleaved front and rear facets. The QWR are oriented perpendicularly to the long 
side of the mesas. The results from a sample with one layer of QWR is presented. Further 
work with the other samples is in progress. At low T the EL emission shows a peak from the 
SPSL and another from the QWR (1.6 micron). The QWR EL intensity at RT is very similar 
to the one measured at LT, probably associated with a more efficient capture of carriers in the 
QWR than in previous (smaller) nanostructures. The QWR EL wavelength emission at RT is 
1.65 micron. PL measurements show emission in the range 1370-1700 nm at 12K from four 
different samples. The PL intensity increases with the number of QWR layers. The narrow 
peak at 1470 nm is from the QW test sample. 
The characteristics of optical output vs. electrical injection is shown in figure 2. The 
stimulated emission is 80% TE polarized and the measured threshold (density) currents is 
I=57 mA (Jth=143 A/cm2) for a 1 mm long device which is an excellent value in comparison 
with other recent works in the same material systems [4]. 
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Figures:  
 
Figure 1: PL at 12K of Laser structures with 1, 3, and 5 stacked layers of self-assembled InAs 
QWR in the active region and of a control laser sample with three InGaAs quantum wells in 
the active region. 
Figure 2: Optical output vs. electrical injection for a one layer QWR laser at room temperature 
with a cavity length of 1mm. 
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